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(57) Abstract: 

PURPOSE: To offer a practical caries detector capable of 
detecting a low level caries. 

CONSTITUTION: Radiation 18 of a wavelength spectrum 



ranging over 360nm to 580nm emitted from an irradiation 
instrument 10 is induced by at least one ray guide 16 to 
the subject teeth 20 to be diagnosed. At least one 
filter 24 allows radiation 22 reflected from the teeth 
20 to pass at a spectrum range of greater than 620nm. 
The passed radiation is used for detection of dental 
caries. 




26 



COPYRIGHT: (C)1993,JPO 



(i9)B*a#^ (jp) (12) & f|g jj^p §^ Q |g (a) (immtmamtt 

#1^5-337142 

(43)&MB ¥f£ 5^(1993)12^21 B 

(5i)intci. ! mmsm frnrnm.^ f i &mmmmm 

A 6 1 C 19/04 

19/06 Z 7108 -4 C 

7108-4C A 6 1 C 19/ 04 Z 



(2i)ajsi#^ 


^Sg 5 P5-5075 


C71)fcBSIA 


591070989 










(22)fcBHB 


¥^5^(1993) 1 J314B 




-if J Vis -y y h;-y h -<^n.U>^^JL- 










(31){l5fcfe£SS 


P 4 2 00 741.0 






(32)®5fcB 


1992^1J314B 




39 


(33)ffi5fetefe$g 


m (DE) 












K -f ? ffiHS^nH 7904 x. < ^ v - x 








t>^xh7"*fe 56 T — 








i?^Xf> ^r — — fc 








K-f^a»*»H 7906 y?^x^>f> 














(74)f^mA 





(54) [i&g w$m<r>&&mm. 



(57) 

[lift] &V^O«&£fc!if5e-e§£, 

[Sffi] BB#tfl£-l 0I±, 3 6 0 nmM5 8 0 nra 
O*^* h^W>->*<0?ftS(7)ScW-^l 8£JfeltU 
<ti> 1 o<0M*M Kl 6 t*Mf LT, ^Brt^ffi 
2 0 tcHB|t-r^o < fc 4> 1 o«7 U?24li, K 
«2 0{ZSL*)EMZiXtz%<7>W&ki&2 2* 6 2 0 nmiil 

si^fflo^aj o tb \z m m -r z 0 




•i 



iJv^T, mWM&M; (1 0) ^tU-ioTteWiSl 
(18) £«UflR*tt-*4>fc <t(>l ooM^-f K 
( 1 6, 3 0, 4 0) t*i-4t*URSgWS* (1 
0) #\ 3 6 0 nraM5 8 0 nmiOX*-;? h;WUVv 70 
<^KItf$£K:ttU S7-f (2 4) #\ 6 2 0 n m 

&±(r>xs<? v^isy vx*m&2ixtzmft& (22) * 

[»*JS2] fg7-f^? (2 4) * 5 \ 6 2 0 nm«S 
7 2 0 nm<0X^ h ;U U > VQWMZ tlfcSfcSftf (2 
2) «:Sai-4£fc*#«£^4»:^lKE*0«ltt 

[M$93] Rj&lt&A (10) #\ 3 6 0 nmJb^ 
4 2 0 nm, £L< (±4 7 0 nm7^5 8 0 nmOX^ 

[is** 4 ] RjsamJi do) #\ ( i 

V>v*iti§1-^ft#t«|7^ )V9 (14) &&$tft 

?j® (12) <n\£-j*&n\zmmtoizwxkzixz>zt*ft 

[iS#«5] S??^* (2 4) RtK -Xl±»:#t^7 
-ou? (14) */ 30 

? u * - 9 -JLdftMy 4 >^ 9 (60) tLtit^K 

set fc^efci-r-siftfeft*^-? *>v»-r*t^ 1 oke 

[IM53I6] ^7^* (2 4) t5*\ «'|.7U-A 

KESSStiTv** - 1 ^tg^-r^af^ 5 KUVi.<r>m 
[S*«7] tfcfcjfl (4 8) i)K RMZ*.1zW&i/k 

(2 2) OjifT^lSl^'bl.T, (2 4) <7>1¥ 

fft^*«!$*L, fg*&*n& (4 8) i)\ *Zlz&&2tltz 

i&m&imi wi^ft (s i) csit^ct^ 40 

h h7>vX*a ? l£tt^ft£Cfc£#gfct1-&lf*JS7 

[ffi*S9l S?^^ (2 4) (7)^^.9 Y)V\s>-J 
t{i.mKc2>ft}<DXs<9 V >l-U>-sX\ m (2 0) 
TRWStlfcfefcHt (2 2) *m&-fZ>®l<Dy J )U? 

(4 6) A^lfb^TiJl), te&ftfl (4 8) Xf±SUO 
&fc]gi (58) 3iB S *LfcJfcit«t * 2 50 



#H¥5- 3 3 7 14 2 

2 

(S 2) tC^&U 1 O^f (SI) t*20flf 

(S2) offi^rffr, -ewKSras^ftoff^oaBjecffi 

Ei-affiffMSB (5 2) Kfltt&-f*.r 

[«*aio] my-i^f (2 4) t^guov^^^ 

(46) **, Tay /<Rft (44) ±lCJBUfcER§ it 
T, EitSftfcScIt* (2 2) OkT-AKrtUiEBSii 

4t*i:, te*£*n§ff (4 8) ri*;®a£*L£Sfcttf&£1£*n 

L, II:. &4*£l« (4 8) *»t>Ofl* (S) *><b, » 
1 COffi-f- (SI) t m 2 C9fS-§- ( S 2 ) # 5 \ 3 /< 
RSg (4 4) <r>m&t[5imZtitzX* J r>-> yiz£^> 

th± t-t* st*« 9 tne«coas^« 

[itai i] m (2 o) timmLtc^<Dmmz^ 

**S7-f*? (2 4) tmWl<Vy 1 )l>9 (4 6) £^ 
§Lm<H2o<of^'f K7r>f^- (5 6) 
lUot, RWSfLfcfictNft (2 2) ^tfil?^ 

(22) a ruhsis (4 8) tm 

?IJOj£*gfS (5 8) ^f^V^? (2 4) tWM 

v>yj)V9 (4 6) ow^i-Eaasn-sc tzmmt-t 

[fflt#JR 1 2 ] i7 -T )\> 9 (24) ^\ 6 3 6 n m£ 
L < l± 6 7 3 n mO^2fflJt<7)rSS<0St»f^*iii§ L, 
W3\(r>y-i)V9 (4 6) A 5 \ 5 5 0 nm<0^j22Wt<7)a 

Roteit^ *aat4-t Sr4*« k -r * 9 73M 1 

[B*«l 3] ^feKl^ K (4 0) \z - {-OflRltM 
(1 0) Hit-, -t^-u-f-f 7- (3 8) £KfS: 

L> -tO^-lilH**, ffiKl^ K (4 0) 

4] mitm.if4 y (40) mm*- 4 y 

5] ^Tfe^*-^ K (16) EitSfLfc 

*Sc#t«t. (22) **rt1-&j*»*lft2r-f K (3 0) i:i 
o Til § *t4 C t tr#gi t -f 4 Htrf£S!**<o ■? *> 

[»*S1 6] e^**^ Y (16) HDI&ttfc 

k (30) rt-e&i&i&KE&sita^t 

1 7 ] WJm#<( (3 2) ^flX 

[»*ai 8] m&Mna (10) isatstutfe 
*tigs (is) i-irax.'b^^efeTfe^^-r^sijo*?® 
(29) **-f4ct^#©t-r4Sfries*«coT-t>v^ 



3 

[0 0 0 1 ] 

ig-t&^&< ti> 10(07 a ;i^£*1-&iS&S<7)J&a} 

[0 0 0 2] 

*jl-J(S9 o 7^ ru~<v-9m : Wttftitki&*J i 

%it] m 9 6 7!;M^ 981 (The journal 
S P I E, Vol. 907, Laser Surger 
ylCharacterization and Th 
e rapeutics, 1988, S. Albin 
et al.," Laser Induced Flu 
orescence of Dental Carie 
s", pages 96 to 9 8) Uf£*c£tlT^ 

mm&mt*^? y ^^^z^xmm^m^hKm^ 

[0 0 0 3] 

<ou.mm^m^ tx& «k tzt ^mmm^a^m 
&x&^xi>mm^ifc%tKm&^mbttz>o 

gtwa, ^m^mx. Affl^W)%o<7)fzfri<zm^hti 
zmm^&t Lximmx^^o 
[ooo4] *§&mt. w±^^j:g^, m$k*^mx 

[0 0 0 5] 

mmzm$:'rz>tz#><D^m z<Dsm*. &*<ti> 

m y * 9 z m& l tz mm&m<r>fe& <r> tz z> u m 
m2ftz&&m<vfe&gimxz><ox. mmM&Mri o 
^nizxoxi&m&i 8*nizm%i'f2>'j>%< 

loo^MKl 6, 3 0, 4 0 ^t^»^CEH8. 
tt&Mrl 0**. 3 6 0 nraM5 8 0 nmOX^ f )V 
W/v<7)J^&£&S*L, my 4 b>9 2 62 On 

mfll±(7)^^^h;H/>vt% K%SZ1XtzWL$ft%k2 2 £ 



(3) - 3 3 7 1 4 2 

4 

[0 0 0 6] J: ij&i L^HiSWTMi. 7^^2 4 
rt*. 6 2 0 nmM7 2 0 nmOX^^ h )V\s> vT*S 
#t*tifcftl*«l2 2*ata-r&J:9U««:Six*o 

:^^^h;H/>vi:SLt(i, 3 6 0 nmJ!j 
70 S5 8 0 nm<7)X^ h ;U V > v r l*|T*B6jB * tt-^rJScttigt 

[0 0 0 7] 8UOS)ti6«Ui5v>-c«i. BRftWAl 0 
3 6 0 nmM4 2 0 nmOX^ b ^ U > v CDj£#t$l 

nwwstL. *g*^^^^v^ 0 elicit, ffioss^ 

[0 0 0 8] 5E^9JUHJS0OUi3V^T(i. fig#ffl*l 0 
^\ 4 7 0 nm7iM5 8 0 nmOX^^ h U > is (VtiL 

^>o ratt<503t*Ui±. W-t L < (i. ^4 7 0 nm, 5 
OOnnu 540n L < i± 5 8 0 n mO^^JCO^g 

T*#fe5tOft*f * -r * *fc*t «9 * fB x. ^> o 
[0 0 0 9] flfcco^tSWCisv^rfi. KSt$it^tScSta 

mm. 2 2<omft-%&ifr ^ir, g7^^2 4oftc 

^^*^scJtalalap^z(^^:^irJt«■t&o ^or. 

[0 0 10] iliiOSv^It 

v^TIi, II 1 >f )V9 2 4 T*iti§^ix^X^^ b )VU 
> vi:li^^^>SiJ<7)X^^ h^U>vT% t20CJ:o 
TR*tSixfcft#*2 2 $riSi§1"^gijO»2 07^ 
50 4 6tfmft>tiX&*). t»4 8 3KiSUO^S5 



-3- 



5 

8rt\ S«$ftfcft#ti»*J|S2<0*&«^ (S2) 
*U RlllOW (SI) t»2«it (S 2) OiS 

sr> 5 2 u <t o 

[0 0 1 ll #f&9§«9fft^4'K, 6 2 0 nmM720 
St^5 4 0 nmM5 6 0 nm<0X^ h )VV > y'Wft 

-5. C t tfW hfrttt-otzo 6 2 0 n m75^ 7 2 0 n m<0 
<0S^S* s ^-i^^* 5 \ — *\ 5 4 0 nm7bS5 6 0 

ttffl-c££ 0 cko|«#&W-J3^t(±, ffe*MK«Ucffrv>T 
O^llfi-J&^BJf «r-f & t -So 
[0 0 12] fif*J&Jft-*-£C:fc(i, IC, 

costs t (±«3: L tz <£> co-c&£ t <r>®m*m 

36 CO fe* fc L r <0 ftfe $ *u Scfttifc co St * 75«fSE-ffc L *§ 

[0 0 13] X. g!l<D*iiW-i5v>-ai, §2 0 t(±(t 
WL7t;fr«OS8an::, 2c* 7-f*?24 tgijc0 7 i- 4 
6 StIMUL*:^* < £i> 2-o<r>HMif'( K7 7^A- 5 

ttfc SfctMH 2 2 i&M-t k^L^ 4, 8, 5 8^ 

& o 

[0 0 1 4] X. ffeco*iSWUi3V^-C(i. itf&ifJ K4 

[0 0 1 5 J It:, flfcoHi6CTtzi3v^T(±. m%Mif4 
K (16) ^\ RStSKfcftlttl (2 2) S:*Wt4^ 
»*«^ K (3 0) CJ:otB*?tL4ioi:iftL 

[0 0 16] 



(4) #13^5 - 3 3 7 1 4 2 

[0 0 17] IC, #H9JKi5v*Tti, 7^^CJ;o 

w £tu if* C W 1 1 Wil t:if i t o t i 4 o 

tJ:tmSo Sot, *§£W<r>gtWi*. M&<o® 
[0 0 1 8] H^WS5twi5v^T<)^ _hffiox^^ h;u 

[0 0 19] 

§tLTV^ 0 Bg#tS*l 0 (i. 3 6 0 nmM4 2 0 n 
7>>^-f-^7y>7>7^fefl^-f-^lffl 

®L7 4)i>?i 4^\ #S:W-^rSi 2co^r^ti@et5:$n 
ho SSW-Sftl otz(i, ft»*«^J:ortt»Sixfctt 
#ti8li 8 i&Wr1r2>'<&n2 oniftttrHUti- Z>tztb<n 

KM* 4 Kl 6*«f?*ir^4o 

H2 2(i, 6 2 0 nmWTOtl^tf^RWS^M 
^2 4(i, ISliV^^7U-Ai:fii^ll, >^7* 

[0020] gi 1 \zf&$iitiwt\±^ m>m&)izm&M<v 

ffiffl t^ttttl^^o^v^ «|ftao#iK(i. 3 6 0 nm 
50 7iM4 2 0 nmO*^ h;H/>vOtfi^#f4ffl:lf 



7 

»U*CJGfcR|&U **H9E«-r*o «»*0^*«»f 
(4. 7^i^24 **rLTtlSS*l&o K "7 ^^2 4 
SO* • XiUkm^y^i 9 1 4(4, 
7 4 A>9* *S ?u*-f? -Xl*K%t7 4 9 6 0 b L 

[0 0 2 1 ] Hi J£W*>£BU-(4, fffio||teflJjJ*^$*i 

2UiJ^-Ctt. l^-^f-^\ tt«fc« 1 2 fc L Tttffl S 
itt^^o *Oi|ife*OjK|+jSll 8(4. Kl 6 

t^LT*2 OKHMtSftio Hi-. fiB*ff?*l 0(4, 
SSttSn^SScl+SIl 8iC-tr/^-x^ 7-3 1 U 

BJ<0**2 9£*1-&o Kl 6(4. lH$f*ji 

(OtztbltZ S3:o«ftfe t L -7 r >f / <- * £ ^Tt- & 
j»#>f K3 0 Ciotia^ntv^o l([*ai^-f K 1 

K3 0CBLT8»i4(:ERJWo §2 0i:lL 
tzKM#4 Kl 6 0»»*W«f M^T^f K3 0O5SST> 
UiS*i'*3llK»)4tilUi3v»-r(4. JfctH&l 8(4*2 0 
<nfmi<z±£ <JBMZti&o WtMifJ Kl 6rt ? H^S 

2 OU|oj^oT^tftL/ifi:aUi5V^T(4. ®2 0oo{@* 

««2 8 S: J: 0»*U*»fL^ tf, -C-ti* 

M«:Ht^ 0 «Ej*«*«3y-f K3 0i:iot 

*»SnfcII«?BflcLfclScJtlil2 2(4, -7^^^24tC 
<fcoTifi§£*i. 9 3 2 UttHfrgfu -etUli:^. 
ffi2 0Oft*^fti-^-^^tfei:i^o SU03fcfJB2 9 
K-t»)«*S*Ljfcefe#(4. W*OJ»K«:±lf^itU 

®2 oottttft*?^ 2 4 \z±2> 

[0 0 2 2] i3Ci3V^ HB#tS*l 0 K iotftlf 
£ft£#tW1£l 8 (4, ziu? 9-U>X3 6 d J: oTJR 
JKStl. -^4-t/^-f^^^7-3 8C4o 

TB«#>r Kk LttMt&*«^>f K4 oi:ft»? 

T-f/<-JK*»^*9, *C-C<4K#>f K4 0OA:frffifc 

v>* 0 fetf'l' K4 0cOttS^Mii(4. ^2f-f K4 0« 
t£ffi£&#1-&£*!>Ol'>X4 2*ne«fb*tTv^ 0 H 
^L*^ft(- J:oTSJt$*L/cftjtiBL2 2(4. ffi*f>f K 
4 0rtt:*W§n, aif^>X4 3 tZfpJ^oT-tr/N'P- 

7^^-2 4^\ S»l/>X4 3 0Wf*H««!SixT 

K4 o(r<toTiKsstt^ii«(4. wmm 
**?3 2izitt>^x. zzizmmztitzwcMfgLfrbm 



(5) #^^F5 - 3 3 7 1 4 2 

[0 0 2 3 ] 114 (C(4, ^*!)(:<l*^«Oi^^ ;UR<7) 

v^4 0 Attlfc#HSL fv*x.4t, UiStttt«L(4. 4 0 

*^o*-7lii:v^;I4otv^ 0 

fto^^^ ;wKuWi-4KcS*«5SS^*-^(4. 636 

nmi:6 7 3 nmt 7 0 0 n mORff^3o^^lij<!: 

[0 0 2 4] i5ifOtaSA^V>t, 7 4)V9- 
2 4 t9\<D7 4 4 6l±^ 7* Lfc* 

a y /<R»4 4 KffiRStLT^o < 2 4 fc 

4 6(4, ffl$L7 4 )\s9-X$>*), 3c*. 6 3 6 nmX(i 

673nm£550 n mOjgi2<7>ifcfi*2Jfl1"&o IS? 
-f y'<P3Sfl?4 4 ^\ t-^-4 5 

20 CtotlUfi^tl^ K^^^^-2 4 L4 6(4g:it 

»*tfcflc»»2 2okr-Aa^w^:*rtsft&o 

t LTO* hrj*- KX(4Zl^m : f-^^4 8(4. it 
i§ ^ fiX^r Z Uttl&S tLTt JSctt «ft S: *4R« * S ^SEtft-f 
4^. i^m^:fi-^S(4. 17^^-24^:46 

(b^^SC^m-i-S US2^f>Ko MS^ft-^S(4. 
f SUS2 ^fft^f*7^f7 p l/^t5 0 Uflt*&S 

jo it^o iSMf sus2^ s i/s 2<Dm*nn 
[0025] S6(wijv^r. jtoftas**st#, -e 

-T(4. R»S*L7tJSc*t«2 2*n»ttltjSIS:i3«-t4* 
40 -<7)j!fc#j1£2 2 1 OgC^(4. 7 4)V9-2 

4i:4ot»a#4 8i:«»?ii, »msitj|4 
t^)o &WH2 2<Dfl&<Ogf^f4. ?ljO-7^;i^^-4 6 H 

4o fit, SP^m^-S 1 t S 2 (4. 3EUH5<OHifi0J 

[0 0 2 6] 0 7(Ci3V^T(4. KS+t&T*6 0^\ 

(4. ««UJ£.i:T»*4^muttitai2 2«:K»LJD0K 
f«o ^SIS4 8 fc 5 8(4. ±K^*ft«>tt**»2 2 

50 ^^si-r^ji^ER^tL. gc^m-^-s 1 t S 2 



-5- 




(6) 



4fM¥5 - 3 3 7 1 4 2 



[0 0 2 7] 

a 1 ] Blk«oaj|t»*»f^fc*OffclB*«S:^+ 



[a 2] xwi^tm^jw^'f Krtu* 

rtSti*flfeO(i«i*^m«««:*i-«Blo 
[0 3] B«*r>f K**1-*B*«^t*tBB«*Sr*- 



[04] it* t Blk 3 ftfc«otttt*«>*« 

0 7^6 



70 



20 



70 



[H6] ML/:M^W K**-**1fciB«**5rr 



[071 RttS*Lfctt*tBORW»^UJ:&^^^ h 

[W#oui^] 

i o saits* 1 2 jfc#tfft 

14 WLW&y-i)^? 1 6, 3 0, 4 0 ftB# 

>f K 

1 8 WlW& 

2 9 SUOjfrg 

B#-f k 

3 2 7 

4 4 f3 7;TO 

4 8 ttttB 

5 6 #B*r>f K7r>f/<- 

6 0 R#t*7 * 



2 0 * 

2 4 "7 >r ;u 

3 0 9mit 

3 8 -t/N'W 

4 6 gljOV 

5 2 BffM 
5 8 gUO^ 



[HI] 



[0 2] 



10- 
12- 







16 18 




\ 


1 /-f&4 



14 18 



2 A 





30 





-6- 



• . . t 



(7) 



#^¥5 - 3 3 7 1 4 2 



[04] [17] 




550 600 650 700 750 nm 

i* & - 



[06] 




-7- 



